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A/COMF. 1 5/P/2135 
URSS 

ORIGINAL: RUSSIA 


Hr noAJiemHT or/iaiueHHio A o o^unaabHoro 


COOtfmeHMq Ha KOH(|)CpGH(J 


MC CilE i AOBAHM $OTOCHHTE3A UPII nOMQL'IM KOJIMMECTBEHT-THY 
PMHOfilETPM^IECKIIX METoW ~ 

O.E* 3 aAeHCKHi 1 , B.JI. Bo 3 HeceHCKH 0 , 

O.A. Cei/raxaTOBa 


1. BBe^eHwe 

^BMeHeme paMoaKiMBHoro yraepo*, w KCcxeaoBaHHii ^oiochh- 

-33 OlCaBaxOCB HCOOTMextHO iUIOJtOrBOpHHM h nociBBiuo BOB pac- 
OMatpHBaeMyD npocxeiay na hobuB, Coxee bucokhB yposew,. Ka/aaBeci 
ho, b HacTOHiiee apeMa pawoaKiBBHM raot on yraepoja -C 11 ! Becwa 
ycneiiHo HcnoxbayeiOH npeHnymeciBeHHO j«a Hsyqemni nyiH MeiaOoju-3- 

1"°“ X Be ‘ ,eCIB ' B03H " K “«“ np« K Pa iKOB P e«eHHou $oioc OT - 
” • 0ff “ n0 * 0l3HUX HCCJieflOBaHHB B OCHOBHOM KMeiOI CBoell aejino 

0— nocaeMBBTejiLHocib nosBjiemn C 14 b rex hj,„ „„hx Me ia- 

xapaKiep. ° 3I ° My ’ *** npaBBJ10 ’ IaKHe MeI0 » u KaqecTBeHHtjfi 

0 IH 8 KO aa^ra KCcxeflOBaHrt raoTOCHHreaa He orparamBawics rojii, 
K. ,x« Otoe™. B pH«e oxyaaea B 03 H H «aer hboCxoLoctb oZpe- 

I „/ lI3y,,ea:K HHT6HCHBH0CTB iJOTOCHHteaS , KS HeCTBeHHOrO cocraBa 
oOpaByBBHxca npowKTOB u MX nepesBBjceHHB no paciem, b npejejiax 
aniexpaHx BHrepaaxoB Bpeuem. Haynesae nepewxeHHHx Bonpocos 

1 B ,1° ° P03paOoiKH ciroWM.cn* KoxaaeoiBaaHnx 

tomb HccxeaoBaHra, ocHosaHHux Ha BBraacxeHHH aOcomraoro kmh- 

" 0n# JM.no.oro h onpexeaeHHH Oaxaaca yrxepoxa b 

paoTBHHBx. npHMSHSHne pa«oa raB Horo yr«epo*a Mo*et mt „ HO ro ho- 
Boro b aiofi oCxana nccxe« oa aHrt. 

nonHTKH McnojibaoaaHBa C 14 mb yqeia KoxnaeciBa COo. norjoBae- 
Moro n P n poTociiHieae, Bcipevamca a paOorax A.J1. KypeaHOBa H h" 
KpbkoboB , M.H. Hwapeec (O, CxHMaH-taBceaa ( S S.2"lS 
u; , KaABBMHa H IflacCHHM (Calvin, Massinl) (3) jj id OiiHaKO 

n!L° fl ! K ni4 0JIMqeCTBeHH0r0 oripeflejieHHfl pawoaKTHBHoro Hsoxona yr^e- 
[ 25 Y EAR RE-REVIEWl CHX n °^ He ^ 0CTaT0 ^ H 0 pa 3 padOTaHa flAH peiJJGHHH npaKTH- 
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qeciczx 3a ash. 

3aHZMaACb H3yMGHIieM HeKOTOpbIX CTOpOH npod^eMU $OTOCHHTe3a 
(nHTeKCHBHOcib, pacnpeAeAeHze acczMZAzpoBaHHoro yrAepo.ua cpeAZ 
opraHKMecKMX semecTB pacienzA, B3azMOOTHoujeHza Mes^y (pOToezHTe- 
30M z .nuxaHzeM, nepeflBMKeHze npoAyKTOB acczMHAauzM), mu bctpstm— 

JIMCB C HeodXOflMMOCTLD pa3padOTKZ KOJlM^eCXB0HHHX pa AMOMe TpZMeCKMX 

MeTOAOB zcc^eflOBauMfl 3Toro nponecca. HecMoipA Ha to, hto oth Me- 
toah MMeraT cBoeft usjibk) zccAeAOBaHze pa 3 jihmhux noKa3axejiefl $oto- 
cnHT 63 a , ohm Moryx c5htb McnojiB30BaHH b Apyrzx pa3fl.e^ax dzoxHiuzz, 
cBB 3 anHbix c H 3 yneHzeM MeTadoAZ3Ma ymeposa. Hzse M3AaraioTCA Me- 
TOflwqecKze ochobh z xpaxicze pesyALTam zccAeAOBaHHtt, npoBefleHHtix 

KOAAeKTZBOM AadOpaTOpZH (J)0T0CZHTe3a BOTaHHHeCKOrO MHCTHTyTa 
AH CCCr m HauzpcKoH dzoAorzMecKofl cxaHuzz AH TafliHKCKoH COP 
(O.B. 3aJieHCKKfl, O.A. CeMHxaiOBa, B.JI. BoaHeceHCKHK, T.n.IfliaHbKO, 
JI.A. ^MjiHiinoBa, M.M. IIoHOMapeBa, T.A. ruaro-JieBa). 

2, npHHUHn KOjiMHGCTBeHHoro onpeAeAeHHH zHTeHczBHocTZ 

$0T0CKHie3a z pacnpeae^eHZH acczMZAzpoBaHHoro yrAeposa 
cpeflM opraHHMecKzx BeuiecTB pacxeHzfl no zaMepeHHio 
aKTHBuocTH C^b pacTKiejiBHOM MaTepnaAe 

npHHnminayn>HaH cxeMa oiiutob, Ha ocHOBaHzz kotophx duji pa3- 
padOTaH MeToj k o jinnee TBeHHoro onpeAeAeHHA zht8hchbhocth $otoczh- 
Te3a, 3aoroHajiaci> b cpaBHeHzz KOAznecTBa CO2 H3BecTK0fi ysejiBHoM 
3KTMBH0CTH , norjIOliieilHOft paCTeHHAMH B npouecce CpOTOCZHTe 33, C Z3- 
MepeHHoa aKTHBHocTbio C 14 b npenapaiax, cflejiaHHux H3 bthx se pac- 
TeHHM. 

jIjih onpeAe^eHMA KGAznecTBa MeneHoz yrjieKHCJioTH, norAoinaeMoM 
b npouecce $OTOCMHie3a, jihct roro hah MHoro^pp pn^eHHA, B3ato- 
ro aaa onuxoB, nonenaACA b cnenzaALHO H 3 rdfoi^^^|^^v|^eTHHecKyro 
xaMepy za opraHiwecKoro ctgka3 (pzc. i). •' 

Kanepa b TeMHOTe HanoAHAAacb cMecbio B03Ayxa c Cug ^ 

( 1% no odTbeMy), zMeBiuez yAeABHyn aKTZBHociB 0,5 mkioph Ha 1 a 
yrAeKHCAOTU. IIOCAe 3TOrO np0Z3B0AHA0CB HeCKOAbKO M3M6p6HZ0 paAHO- 
aKTZBHOCTM rQ30B0M CMeCK, Z nO KpZBOM 33BZCHM0CTZ HHCA8 HMIiyAbCOB 
ra30BOM CMS CM OT ICOHUeHTpaUZZ CO2 ( nOCTpoeHHOH no A3HHHM npeABa- 
nzieABHHX onuTos) tohho onpeAe-HZAacb HanaALHaa k 0 Hije h t pa uza yrjie- 
khcaoth b KaMepe. SaTen HaxoAAmzflcA b Kauepe azct pucTeHZA ocBe- 
naACA nepe3 boahhoH (|)Zabtp 3epEaABHo2 AaMnoft^z z3MepAAacb KOHueH- 
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Tpamw yrjiexHCjioTu b xeneHiie B cero onuia. riocjie oKOHnaHna 3K cno- 
3HI * M PaCTeHHil (|)HKCMpOB0 JIHC B ropHHHM Cl'IHpTOM H M 3 HHX npHrOTOBJIfl- 
Jinch npenapam. ITo kpmboK H3MeHeHHH KOHueHTpaqmi CO? b KaMepe 
ycraHaBMBajiocfc nanajibHoe n KOHeqHoe KojinnecTBO stoto ra3a, a no 
pa 3H0CTH nojiyneHHux BejmnwH - KojinnecTBa yrjieKHCjioni, nooomen- 
Iioe JIHCTOM paCTeHTAfl. 

Jlajiee onpeflejumacB aKTHBHocTB npenapaTOB, npnroTOBjieHHKX K 3 
Haxo^MBiimxcH b KaMepe pacieHMiL PaflHoaKTMBHociB othx npenapaTOB 
TaKXte H3Mepfl^aCB TOPUOBUM CqeTHMKOM |3-qaCTHH ( oc = 20 mm) 
ycxaHOBjieHHOM Ha paccioHHMH 1,5 CM ot npenapaia. to buhhcjighm 
aKTMBHocTH npenapaTOB b pe3yjn>Tai nepBKqHoro oicneia bhochhmcb 
nonpaBKM Ha $oh cneniMKa n Ha caMonommeHne p~ qacum b cnoe 
npenapaia. BenMnnHa nonpaBKM Ha caMonorjiomeHne b KasaoM oiflen&HOM 
cnyqae yciaHaBjiHsajiacB no kphbo#, nocipoenHoi* Ha ocHoaaHHH MHoro- 
hhc jieHHfcix BKcnepMMeHTOB, BHnoHHeHHux b jiadopaTopMH. 

Ecjim fljiH onuia dpajiMCB sobo/ibho (Jojibuihs pacieHHH h npnro- 
TOBJieHHoro noponnca dujio MHoro, to ms Hero HsroiOBJiHnocB HecKOHB- 
ico npenapaTOB, B btom cjiynae •aKTMBHocTH Ka^oro npenapaia nocne 
BBe^eHHH yxasaHHux Bunie nonpaBOK cyimipoBajmcB, CyMMa aKTHBHoc TeK 
Bcex npenapaTOB Bupaaana codo2 icaic c5bi odqyiD aKTHBHoc tl bo 

B3HTUX jpa onuia pacieHHHX ( b HMnynBcax b MMHyiy npn onncaH- 
hux napaMexpax cqeiqMKa — nacTMij)® 

Pe3yxBT8TH np0B3«eHHHx onuTOB (4) npe^cTaBHeHH b T a drape 
(rpa$H 2 H 3) M Ha PMC. 2, H3 KOTOpUX BMflHO, HTO BeJIHHMHa odiiiea 
aKTUBHOCTM pacieHMii npn onpeaejieHHoft ymbnoft aKTMBHocTH hcxop- 
ho2l ra30B0# CMecw ciporo nponoppHonajiBHa KOJiMqecTBy norjiomeHHOM 

MMH yr^eKHCHOTU. 

to BHqHCHeHHH a dCOJIiOTHOI'O 3HaneHMH HHTeHCWBHOCTH ftOTOCMH- 
ie3a no M3uepeHHK) aKTMBHocTH npenapaTOB, npnroTOBjieHHBix M3 m- 
CTbGB f HeOdXOJIMMO Onpe^HMIB K03$(|)MmieHT nponoppMOHajiLHocTM (k) 
Mes,ny KOJinqecTBOM norjioineHHo# hmm yrneKHCHOTU h BerannHOM odineK 
aKTHBHOCTH npurOTOBJieHHOrO M3 HHX nopOlflKa, to 3TOro SaBHCHMOCTB 

Me^jty paccMaTpHBaeMUMH BeranHHaMM mosho npe^ciaBHiB b BM^e ypaB- 
HeHHH 

N=o<KX, (!) 

r^e N -odiijee KoranecTBO c* -yflejiBHaa papHoaKTHBHOCTB 

yrneKMCHOTH b urapii/a C0 2 ; X - KOJiMneciBo yr^eKHCjioiu,. nor^omeH- 
Hoe JIMCTOM, H K - HCKOmM K03(|)cJ)HUHeHT nponopnMOHa JIBH0C TH. 
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3flBHCHM0CTt 0(3mer0 KOJIMMeCTBQ MMIiyjlBCOB B MHHyiy OT 
KOJiwqeciBa mmmhi’pqmmob CO 2 , noraomeHHoro padeHKeM 

$ Jj? Odnjee Konime- Ko;nme- AOcojidt- Othoch- CpeflHaa 

onu- KOJiM^e- ctbo Mr ctbo Mr Haa oumd- TejiBHaa othoch- 

tob ctbo*J COo, no- COo, bh- Ka Cb Mr ouindjca TejiLHan 

HMn.AinH. rjiomeHHoe qncjieH- CO 2 ) Cb t >) onnaoKa 

PacieHH- HO0 «*) (> *> 

eM ' m . 

T 1 2 I 3 I 4 I 5 | I 7 



IIpHMeqaHHg: 

*) Odinee KOJinqecTBO hmh./mhh. c nonpaBKaMH Ha $oh cqeTquica 
h caMonor^omeHHe j3 -qacTMH b npenapaie. 

##) KojiHMecTBO MHjiflHrpaMMOB C0 2 , norjiomeHHoe pacxeHHflMn ? bh- 
cqnTaHHoe no yiaeHLiiieHHB KOHuempanHM C0 2 b Kauepe, 

*#*) KojiHqeciBo MHjuiHrpaMMOB CO 2 , BuenmaHHoe no odmeMy kojih- 
qecTBy t 3 . hu/uvle no rpa^HKy (puc. 2) hjih no ^opiayjie (3), npnBe#eH- 

HQ& BHQie * 
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Pemaa 9xo ypaBHeHHe orHocmejitHo K h no^cxaBjifla b Hero 3Ha- 
ocrajibHux Bejin^H (NhXm rpa$mca), nojiyqaeii: 

K= N 4 

0,5 • 20 

npHMeHBH 3Ty $opMyjiy (pa3peuieHnyio OTHocwxejibHo X) bh- 
HHCJieHHfJ HHT0HCMBHOCIM $0I0CMHie3a pUCieHHfl, MB flOOTHH BBeCTH B 
nee 9Kcno3HiuiH JiHcia Ha cBexy b aiMoc$epe pa iHHoaKTHBUofl yrjieKJic- 
^OTLI ( t ) h ero n^oinaflB turn Bee ( S ). B more nojiyqaeM cneayiD- 
myK) c|) opMyjiy rjir BuqMcjieHMfl HHxeHCHBHoexM $0TociiHTe3a (X): 


K ■ oc t 


no flanHofl $opMy;ie ajib oiiliiob, npuBejeHHUx b xadJiMpe, dtijin 
BLwicjieHLi HHieHCMBHociM $oxocMHie3a pacTeHHJi (rpa<pa 4). CpaBHe- 
Hwe 3 thx BuqucjieHHHx Be;iHqMH c HenocpescTBeHHo onpe^e jieHHHM ko- 
jiHqecxBOM yrjieKHCjioxti, nornomeHHHM pacieHHHMH (rpa$a 3), aajio 
BnoHHe yjiOBJierBopHTe^BHufi pe3yjn>iax, KaK bio bh,ii;ho no BeniaqiiHe 
cpeflHetf oiKoCHiejibBofl ouihOkh onpejtejieHHfl (6,Ijg). HeodxoflHMo nofl- 
qepKHyiB, qio K03$$imHeHx K HMeex BejiHHMHy, onpesejieHHyio H3 fl8H- 
HHX lad^Miyj MM PMC. 2 (I0 4 ) TOJIbKO ^JIH 100 CqeiHOfi yC TaHOBKH, 

c Koxopoi! dHjw npoBe,neHH H3MepeHHH aicxMBHocTH npenapaxa H3 onm- 
Horo ^HCia. B KasflOM KOHKpeTHOM cnyqae HeodxoflHMo 3KcnepHMeHiajib- 
ho onpeaejiHii 3HaneHne axoro KootJxJmnieHxa, Tax icas oho H3Me Haex- 
cb b 3aBHCHMocxM ot MHflHBHjiyaJibHHx ocodeHHocxea lopnoBoro cqeiM- 

Ka J5 -qaciim h ero reoMeipnqecKoro pacnojioseHHB no OTHoineHHD k 
npenapaxy, 

TarcHM odpa 30 M, 3 Han odmyro aKTHBHocxt (miil/Wh) npenapaiOB, 
npnroTOBjieHHtix H 3 noponiKa paciennii mjim jiHCia, SKcnoHHpoBaBimixcfl 
b aiMoctpepe COg onpe#e;ieHHo 2 yaejiBHofi pa fluoax xhbhoc ih , a xaicse 
3 Kcno 3 HUMio m njiomaflt jwexa ( mm ero cyxofi Bee), mojkho onpejienHiB 
MHTeHCHBHOCTb $ 0 T 0 CHHie 3 f. B MT COg/ flM^qaC MM B Mr COg/r-qaC. 

BecLMa BaffiHo, qxo no aHaJiorHHHofl $opMyjie mosho onpeaejiiin, 
KOjiHnecxBO COg (km C), Boieflmee b npoirecce ^oxocuKiesa b pa 3 jnre- 
Hue opraHMecKwe BeinecTBa, BH^ejifleMHe H3 accMMHjiMpoBaBwero b ax- 
Moct|)epe G Og pacieHMH cneqHantHtiMH npneMaMH pajHoxHMHqecKoro 
aHaM3a. JUn oxoro HeodxoflHMo iohho onpe^eMib Bee m aKTHBHocxL 
(hmii./mhh) BHflenfleMHx BemeciB, no koxopum motoo buhmcmxb He xojil- 
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ko nx y^en Biiyio paRMoaxTWBHociB, ho m Ko;iM'iecTBO Mr nocTyiiHBiuero 
d hmx C ( iok C0 9 ). Cborh KOJiimecTB ennui! dajianc yniepofla b BHRe- 
jmeMHX DemecTBax, mokiio oiipeRe;niTB ero riponeHTHoe pacnpeRejiemie 
uesjy mm, IlepeMwc jienime noxasaTejiM no3B0JimoT Rejiai'B 3aKJimeHua 
0 cKopocTM h iia npa b jie h h 0 c th MeTadojiHqecKwx peaKUMM, nponcxoflfliUMX 
b pacTeinni. 

OnwcaiiHua paRiioMeTpnMecxM0 motor icojinqec TBGHHoro jiccjieROBa- 
HHfl :pOTOOMHTC 33 OUJI llORBepriiyT ROnOJlHMTejIbHOft 3KCnepMM6HTa JIBHOil 
npoaepKe (5). 

npoBepica npoBejieHa nyiet.i cpaBHeHM BejiriMH hhtshchbhooth no- 

TOCLlHTSBa y BUHHCJieHHUX pa3JUnHHMH Me TORS UM, OflHHU M3 KOTOpHX dHJI 
paflMOMeTpHHecKMfl; npuMeHH jih laoe Me tor "b TOice B03Ryxa" m uaHo- 
MeTpnMecKH0 Me tor Bapdypra b mormcpmk0ijww pa jiMCTteB HaseMHUX 
pacxe Hni-i* U3MepeHHfl npoM3B0RMjiMCB oRHOBpeMeHHo flBywa Lie to rqmm Ha 
orhom h tom ace jiMCTe pacTeHH0 mjim BHceqKax M3 Hero. 

noayqeiiHHe cpeRHMe othoichkh 0,993 + 0,125 ( rjih MeioROB "b 
T oice B03Ryxa” m pa Rnowe ipHnecicor o ) m 0,998 + 0,034 ( rjih MaHOMei- 
pMqecKoro n paflMOMeTpMqecicoro) roBopaT o n orhom cosna Reran pe- 
3yjiBTaT0B pacneTa KOJiHqecTBa norjiomeHHoro C0 2 bthmm pa sjihhhhmm 
M eTO^aMH. OuiHdKM 12,5 w 3,4$ Bnojine Ronycrame norpeniHocTH cpaB- 
HMBaeuiux MeTOROB m CBMReTejiBCTByraT o npa bhjibh octm pa .rhomb Tpnqec- 
khx M 3 uepeHHfl. Ha npHBeReHHux RaHHhix xaKie cjiesyei, mto H30Ton- 
HHii 3#eicT, ReHCTBMK) KOToporo HeKOTopue aBTopa (6) otborat 3Ha- 
qHTejiLHoe MecTO, He odHapyiKBaeica npn HaineH tohhocth H3MepeHM0 
h npaKTHqecKH He BJiMflei Ha pe3yjiBiaTH onpeRejiemtf MHTeHCHBHocTH 
(|)0TOCHHTe3a . 

3. MeiORMKQ HCCJieROBaHHfl $0IOCHHTe3a B TOKe 
paRMOaKTMBHO0 yrJieKMCROTLI 

14 

ORHa M3 BO3MOKHOCTe0 M3yHeHHH (JlOTOCHHTe 33 npM IIOMOIHH C 33- 
KRDHaeicfl b onpeRejieHHH ero HHTeHCHBHOc tm, a Taxse pacnpeRejieHHH 
yraeposa. cpeRM opraHMqecKMX BemecTB pac tohhb ( npoRyKTH <?otocmh- 
T e 3 a), np 0 M 3 B 0 RMM 0 M b Toxe B03Ryxa , odorameHnoro paftMoaKTHBHo2 
yrjieicMCROToH. JIjih 9To2 rtejin cpe3aHHHM hjih H6OTRejieHHu0 jihct (mjim 
noder) pacTeHna noMeinaeica b cooTBeTCTByioinyio racTOByK) xanepy (B), 
coeRHHeHHyio b 3 aMKHyTyx) cMCTeMy c ra3rojiBRepoM (A), HanojiHeHHHM 
B03,nyxoM CO cMecBH) C0 2 + c 14 0 2 , onpeRejieHHoa KOHueHTpauHH k yp,ejib- 
hoH qktmbhoctm, a Taxse c HacocoM (B) Cph c « 3), Tok ra30BoM cMe- 
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ch npocaciiiBaeTCfl HacocoM H3 rasrojiBjiepa nepes jnicTOByiD icaidepy c 
jihctom odpamo b ra 3ro;ibflep . rioc^ie onpeflojieHnoM 3 Kcno 3 nnnM jihct 
cpe3aeicfl, cpuKcnpyeTCji crmproM,H M 3 Hero npHroTOBJifliorcfl npenapa- 
Tbl. HHTeHCMBHOCTM $0T0CHHTe3a npOM 3 BO^MTCJ 5 no OnHCQH- 

HOMy BHuie MeTOfly. B Kamefl icHHre (7) .nano nojipodHoe onncaHHe axofi 
MeioflHKn m anajmaa yc;iOBnn, odecnenMBaioiUMX oniMMa JiBHoe CHadaeHHe 
accHinwHpyromHX jincxteB yrxeKHCJiOTofi (KOHnenipauHH h yae;ii>Hafl ax- 
IHBHOCTB yrjieKHCJIOTH, CKOpOCIB T0K3 F3 30BOK CMeCH, IipHMeH6HMe 
paiHoaKTHBHLix dy$epHbix paciBopOB m i.n.), 

OcHOBHue ocodeiiiiocTH xaHHofl MeroflMKH CBOflHicfl k c;ie,xyK)ineMy . 
1* OnpeflejieHHfi (|)0TocHHie3a Be^yrcB b HcicyccxBeHHQ cosjiaHHofi ax— 
Moc$epe, r^e hhtshchbhoctb cp0T0CMHTe3a He orpaHHnuBaercfl Hejio- 
CTaTKOM yrneKHc^oiiJ. 2. M3ueHeHHa (|)OTociiHTe 3 a ynuxuBaBTca no ad~ 
c ojiiOTHOMy KOjiMnecTBy yrjieKHC^oiu, norjioujeHHOMy 3a onpefleneHHoe 
BpeMH. lip ii o tom icojiMHecTBo COg M3Mepaexc.fi HenocpeacTBeHHo b ca— 
mom Mcxe pacxeHM. 3. ripn n3yqeHMM flneBHHX M3MeHeHHK $oxocHHxe- 
3a nocjie icaxc,noro onpe,a;e/ieHHfl jihct pacTeHHft cpe 3 aexca h $HKCHpy- 
eTCfl, xorfla Kaic odtinHo npMHaxo iiayqaTB H 3 MeHeHHa <p jTocmixe aa Ha 
npoiHxeiiHH flHB Ha o^hom k tom jxe jincTe. 

TaxiiM odpa30M, npH noMomn oniicaHHoii MexoflHKiJ. mh nojiynaeM 
XOpOIDO CpaBHMMUe Mejic,ny COdoM ^aHHUe 0 MHTeHCHBHOC TH l^0T0CHHTe3a 
b cocTOflHHM HactiineHHH axoro npoqecca no ymeKHcaoxe. B.H. Jlndn- 
MeHKO (8) h B,A* BpmiMaHT(9) Ha 3 bib6 hjt axy Be^HHHHy "noxeHmiajiB- 
HO0 padOTOCnOCOdHOCTBIO JIHCTa". 

OnucaHHaa MeioflUKa ncnojiB3yeTca b pn^e HaynHo— nccjiesoBaTejiB- 
ckhx ynpejicxeHHfi CCCP am cpaBHinejiBHofi xapaKiepHCXMra HHTeHciiB- 
hoctm $oxocHHTe3a pacieHug b ecieciBeHHHx ycjiOBHax, jpa H3y*ieHHa 
j^HHaMMKM oxioxa accHMHjiflTOB, 3aBMCMM0ciH $oxocnHie3a ot TeMnepa- 
xypu H T.fl. 

4. MexoflHKa H3yqeHM raaoodMeHa pacxeHM no 

M3MeHeHMH) c oflepxaHHJi paflnoaxiHBHoM yrjieicHCflOTH 
b 3aMKHymx xaMepax 

KHieHCiiBHocTB cpoxocnHie3a h pa3jiMnHBix nponeccoB odMeHa yrjie— 
khcjioth, ocymec tbjih eMHx pacTeHMeM, mokho onpeaejiaiB h npyrmi ny- 
xeM, H3yqan KSMeHeHMH KOHneHTpanra w KonnyeciBa CO 2 b Bosjtyxe 
hjih ra3OBO0 cmgch, oicpysaioL'ieii ancT. 
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JUifl OTOfi uejiw mu npejuiaraeM ncno/i:b30BaTb pa3jmwHbie KOHcxpyic- 
Umm repMeniyecKH 3aMKHyxux icauep, no,nodHux upMBejieHHOi'i Ha pmc. i. 
CymecrBeHHoe npewMyhiecTBO repMeiHwecKM aaMKnyrux KaMep 3a KJiiowa- 
eTCfl B B 03 MO 2 CHOC Til HeiipepblBHO perHCTpHpOBaTL ripoueccu norjI011;eHHH 
mjiw BUjtejieHHH yrneKHCJioTH pacTeHHew. HauiwMM iiccjieAOBamnm ycxa- 
noBjieno, wto TaKiie Kauepu mokho ycneumo ncno/ib30Baxb: a) AM H3y- 
yeHMH npoueccoB norjiomeHM h BU^exeHMB yrjieKHC/ioxbi bmctbhmm m apy- 
rwi.tti opranaiiH pucTeHiiii; (5) ajih onpe^ejieHMB 3aBHCMM0CTM ^OTOciiHxe- 
3 a ot KOHueHTpauwH yrjieKMCJioiu m mhtghcmbhocth ocBemeHM. IlepBuii 
W3 ynoMBHyxux nyxefi Mcnojit>30BaHMn repMexMwecKH 3aMKHyxux icaMep 
npeAcxaBBflex ocodeHHHit MHiepec npn HCCjieflOBa hhhx B3anMooxHOiDeHwii 
uezxy ipoTOCHHiesoM m auxaiweM, no xapaxxepy rasoodMeHa npeacxaB- 
jwnoipx codofi ABa npouecca, nxyiinix bo b33mmho npoTHBonoaoaiHUX Ha— 

npaB/iSHWHX. 

JXjih H 3 yH 6 HMB 3iHx BonpocoB, a xarae am onpeflsxeHMH saBMew- 
mocth ipoiocwHxe 3 a ox KOHueHTpamm yrjieKMCJiOTH h wHieHcuBHOcm oc- 
BemeHMn 6bui ciconcipyHpoaaH npwdop, H30dpa2:eHHHit Ha pwc. 4. Oh co- 
ctohi m 3 repMeiKHecicoM nawepu (A), BC&HHoro $n/ibTpa (B) m ocbbth- 
xe/ifl (B). MHreHCHBHoexB ocBemeHMH b otom npwdope H 3 Me HHexcn npw 
noMomw cnenna/ibHoro uiiopnoro 3aiB0pa. PerKCTpaijHfl K3ueuem& no- 
r/iopBHMH -uni BUAejieiwn weweHofi yrjieKHCJioxn npoH3BOflnxcfl cweTHOfl 
ycxaHOBKOM, coe^MHeHHOM c caMonucueM, 

OupeAejieHwe 3 aBncKMocxM (poxocnHie 3 a ox KOHnenipaipin yrjieKKc- 
;ioxh ocHOBaHo Ha tom, wio KGHueHxpaipifi COg b icaMepe npn ocBeiseHHK 
/iMCTBeB BHawane na^aeT jiowtk jimeMo, 3 axew cKopocxb riaaeHHH yMeHb- 
luaeTCH m iociMraei HyxeBOro 3 HaweHHH (pwc. 5). JlHHeMHbifl ywacrox 
icpmboK (AB) yKa 3 LiBaex Ha to, wto HHxeHCiiBHOcib $oxocnHTe 3 a b othx 
npe^ejiax k o Hpe h T pa man COg (b #a hhom c/iywae 0,38-0,05) He 3aBMcm 
OX KOHHeHTpapKH ymeKHCJIOTH. Onpe^ejIHH HHTeHCMBHOCTb ip 0 T 0 CHHie 3 a 
no 3 iouy ynacTKy, mokho cpaBHHBaTb ueac,ny codon pa 3 JiMWHHe pacieHHH, 
R’/iCTbR paaHoro 303 pacxa h oxiioiaeHne hx k CBexy h apyruM $aKiopaM, 
BJIHfllOlUHM Ha $OTOCMHTe3^. 

JiaxbKe0iiiH0 xoj kpmbo 2 (ynacTOK BB) ri0Ka3UBaex, hxo HHieHCKB- 


1) Ha puc ; 5 3 awexHo, hto b re we Hue nepBwx nam MMHyx noc^e 

BKiiiOWe HHH GB8Ta XI-5CT apaJIHM MMejI do^ee HII3KI4fi (pOTOCMHTe3. 

3xo hb jienwe Had/iio^aeTCH nocxe juiiiTejiBHoro BHaepacHBaHMH 
pacreHufi b xeMHoxe, 
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hoctb (|)oiocwHTe3a HaHMHaei saBMceTB ot KOHqeHTpauHH COg b KaMepe. 
IIo HaooHy KacaxejiBHBix, npoBeseHHtix k #aHHo0 kpmboM, 3Han ruiomasL 
JIHCXOBOff nOBepXHOCTM H 0dT>eM KaMepU, MOJKHO BLJMHCJIV1TL MHT6HCHB- 
HOCTb $0T0CHHTe3a pa JIBdOH KOHaeHTpaUHH COg* 

PaHee jpn onpe^e^eHHfl 38 bhcwmocxh nmeiicMBHOcTH (jpoiocnHTe 3 a 
ot KOHuempamiH COg HCKycciBeHHo co3,naBajiH pa3HHe KOHneHTpaijM 
yrjieKucjioTH, Mcnojit3yfl repuemecftHe xauepu, mohho npocjieflMXL 
ary aaBMCHMOCTB fljiH o^iioro m toto se jwcTa hjih pacxeHM 3a Kopox- 
kh3 npoMesyioK BpeMeHH, iaK kbk KOHijfeHTpanM CO 2 caMa n 3 ueHaeTCH 
Ha ripOTflKeHHM $OTOCMHie3a. 3aBHCMM0CIB $0T0CHHTe3a OT HHTeHCMB- 
hocth ocBeqeHHfl mokho onpe^ejiHTB no M3MeHeHKD HamiOHa jiHHeSHoro 
ynacTKa (AS) kpmbo 2 coflepraHna Me*ieHo0 yrjieKHCJiOTH b KaMepe 
(pac. 5). 

IIo^BOjifl uxor MeTo^H^ecKoa *ia ctm Hameil pacSoTH, cjie^yeT oiMe- 
THTB, HT 0 HCCJieflOBaHHfl $OTOCMHTe3a npH nOMOIUH paflHOaKTHBHOrO yr- 
^epofla no3BOMDT opoBpeMeHHo KOjiimecTBeHHo onpeaejum He tojibko 
HHT eHCMBHOCTt 3xoro nponecca, ho h ynacxne nonioineHHoro yrjiepo.ua 
b odpa30BaHHH pa 3 jihmhhx opraHMHecicHX BemeciB. npoH3Bo#fl no^odHue 
onpejejieHHH bo BpeMeHH , mosho oflHOBpeMeHHo H3yqaxB npoueccH ue- 
xac5ojin3Ma opraHHHecKHX BenieciB, b cociaB kotopbix BOineji MeqeHMtt 
yrjiepoji;, h hx nepeflBHsemie uo pacTeHHio. H3MeHHH ycjioBna, b kotopbix 
npOHCXOSHT ^)0T0CMHTe3, MOIHO OflHOBpeMeHHO MCCJieflOBa IB 3aBHCHM0CTB 
ero HHTeHCHBHocTH n MeiadojnmecKMX peaKHHiJ 01 raicnx BasHeBnmx 
(JiaKiopoB BHeniHei} cpejtH, KaK cbbt, yrjieKHCjioia, TeMnepaxypa h T.n. 

5. KpaiKuSi oc53op pe3yx&xaiOB HCCJie^oBa hh2 $ 0 T 0 cnHTe 3 a 

a) 'PoxocHHiea pacxeHufl b eorecTBeHHHx ycjiOBHflx 

OcHOBHan 3a flaqa Hanrax Hccjie#OBaHn0 b 3toK odjiacin 3300 * 10 - 
eTCfl B BBIHBJieHHH 3aKOHOMepHOCT60 H3Me HeHnil (JlOTOCHHie 33 H flUXaHHH 
pacxeHHii pa3JiHHHHx doiaHHKo-reorpaqiiiHecKHX 30 H* B HacTOJnnee Bpe- 
mb mh pacnojiaraeM pmoM xopomo cpa bhhmbix Mexay codoa onpe,nejieHnii 
SHeBHbix h ce30HHBix H3MeHeHn0 HHieHCHBHocTH $oT0CKHie3a, nojiyqen- 
hbix y pa3jiHHHBix no 3K0jiornw pacxeHn0, b cjieflyBmHx doTaHHKo-reo- 
rpa$H*iecKHX 3onax: 1) jischoM none a ropHBie xyn^pu eBponeficKOw cyo- 
apKTHKH (Xmc5hhh)j 2) 30Ha ceBepHofi xeMHoxBoMHoM xaSrH (Bojiorofl- 
CKas odji.)j 3) jiecHoS cydajiBnH0CKiifi h aJibmiMcKHH none BjiasHHX 
BBicoKoropHfi KaBKa3a (Tedep^a); 4) none xojioshhx nycxuHt h cydHH- 


00120018-9 
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BaJIBHOfl KpHO$MJIbHO0 paCTMiejIBHOCTM KOHTHHeHTajtBHHX BUCOKOXOpilfl 
IlaMMpa, Hexoiopue odmwe bhjim pacxeHHfl (Hanpraep, bhbu po^a 
vaccinium ) n3y^aMct o^HOBpeMeHHo b nepBHX xpex mnax doxa hhko- 
reorpa$ntjecKnx ycjioBHM. KpoMe Toro, b oparaepeax EoxaHHHecicoro 
aHCTHxyxa AH CCCP (JIeHHHrpa,n) Bejinci, Hccae jaioBaHna t|)OTOCMHTe30 
pajia xponwqecKHX pacxeHHi*. 

He MMea bo3moschoctm xapaicrepH30BaTB 3,neci> KHiepecHue ocodeH- 
HOCTH aCCHMHaaqMOHHO-flMCCHMHJIflltflOHHOii fleflieaBHOCTM paCTeHMfi b xaac- 
ao0 H3 nepeqnc^eHHux doxaHHKO-reorpa<|)HHecKHx 30H, npuBeaeM hbko- 
TOpue BUBOflH, BHTeKaDIUMe M3 3X00 padoTW. 3 th BLJB0.HH OCHOBUBaBTCfl 
Ha codcTBeHHMX h jmiepaxypHHX jaHHLix o cpOTOCMHiese, onpeaeMBineM- 
ca odHHHUMH uexosaMH HCCjieflOBaHHfl 3Toro npoqecca b ecxeciBeHKnx 
ycaoBHHX ( 10 , 11 ) . 

HccxejiOBaHHa noKa3axH, mo b xaxfloa doTaHHKo-reorpa$nHecKO0 
30He cymecTByBi bhju pacxeHH0, HMe©mne kbk BHcoxyio, Tax h HH3Ky» 
HHTeHCHBHOCTB $0T0CMHTe33 . OflHaKO 0Ka3HBaeTCfl , HTO CXeneHB 
$epeHpHapnH Me&jy bhabmh no MHieHCHBHOcTH $0TocHHie 3a B03pacTaei 
no Mepe yBejiHHeHHa KOHTHHeHiajiBHoCTH OHMaxa* HanMeHBinafl CTeneHB 
TaxoK ,nH(Jxjf)epeHnHai*MH Mea^y bh^mh OTuenaeTCH y TponimecKHX pacxe- 
hh8, a Handojibniafl - y pacieHHM nycxHHB h BacoKoropw0, BcjiejciBze 
DToro cpewi TponHqecKHX pacTeHMfi &o chx nop He BCTpe^eHO bh^ob, 
KMe»H{HX BHCOKyffl MaKCHMajIbHyK) HHTeHCMBHOCTB $OTOCHHTe3a, C apyro0 
CTOpOHH, B KOHTKHeHTa^BHUX BHCOKOroptflX H nyCTHHHX, HapH^ C BH- 
^ 3 MH , HMeiOnHMH HH3KH0 $0T0CHHTe3, BCTpenaiQTCfl BHJ 5 H C OHeHB BblCO- 
ko 0 MaKCHMaxbHoS MHTeHCHBHOCTLK) paccMaxpHBaeMoro npopecca. CBoe- 
odpa3Eoe wecTO b sxom oxHoineHHH 3aHnMai0T pacTeHHfl xpa0Hero ceBe- 
pa, cpejp KOTopnx xaicie noica He HaHaeHO bh^ob c bhcokoK hht6h— 
CHBHOCXBK) aCCHMHJIHItflH. 

OxiueHeHHafl .p^epesnaaiuiH bh^ob no HHTeHCHBHocxH $oxocHHxe- 
aa woaeT duiB pjanee npocjiexeHa b ocodeHHoc'i'flx ero £HeBHHX m ce- 
30 HHHX H3MeHeHM0. CpeflH TpOflHHeCKHX paCTeHH0, nO-BHflHMOMy , npe- 
Od/iaflaiOI BH^H C paBHOMepHHM flHeBHUM H CeSOHHfalM XOflOM (|)OTOCHHTe- 
3a, xorjia kqk cpe^H paCTeHHfi KOHTMHeHTa jilhhx odjiaciefi oTMeqeH- 
Hue H3iaeHeHHfl $0T0CHHie3a BMpaaceHH doxee pe3K0. 

Pe 3 yJiBTaxH HccjieAOBaHHK nocjie,n;HHx jiex, npoBefleHHnx b yxa- 
3a hhhx BHne doTaHHKO-reorpa^HqecKHx sohsx pafliioMeTpHuecKiw Mexo- 
flOM, npn noMon^H Koxoporo onpeflexnexcfl noxeHu;Ha^bHafl padoxocno- 
codHocTB accHMHHHUHOHHoro amiapaTa pacieHHK, noflTBepKxaioT c^e- 


• v r 
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jiaHHhie 3aoK)MeHM/u CymecTBoaaHwe onwcaHHux Bhiiue 3aKOHOMepHOCTefl 
H3MeHeHHM .j>0T0CHHT6 39 He TOJIBKO npM eCTeCTBeHHOH, HO M lipH HaCLI— 
maiomefi KOHHeHxpauuiM yrjieKucjioTBi CBMAexejiBCXByeT o tom, hto m9kcm- 
MajiBHan HHiencMBHOCTL ipoxocHHxeaa pa 3jimhhhx THnoB pacxeHHii odyc- 
JIOBJieHa He CTOJIBKO HenoCpeji;CTBeHHtIM B03,HeHCTBH6M BHeiDHMX (JaKTOpOB, 
ckojibko onpejiejieHHoM BejiHHHHoK tpoTocuHTeTimecKOfl cnocodHocTH ca- 
mmx jiHCTBeB. Hajiee KccjieAOBaHHfl noKa3ajiH, hto jaxe b KpallHHX ajix 
XH31IH yCJIOBHflX OdMXaHHfl paCTeHMft, HanpHMep B BHCOKOropBBX IlaMHpa , 
ocHOBHBie ocodeHHocTM (|)0T0CHHie3a OKasHBawTca pe3K0 pa 3JIMHHHMH y 
P33HLIX BHJOB COBMeCTHO OdHTaiOIUMX paCTeHUH (12). C flpyroil CTOpOHhl, 
HeKOTODhie OflHOHMeilHHe BMSU paCXeHHfl (HanpHMep^Vaccinium myrtil- 
lus )f M3yHeHHHe B COBepineHHO pa3JIMHHblX KJIHMaTHHeCKHX 
ycjiOBHHx T3KHX, KaK TyiiApa HpaKHero CeBepa, xaeacHafl 30Ha hjih cyd- 
aJitnuacKwH none paciHTejiBHocxM Ha KaBKa3e, noKasHBawx nopa3HTejiB- 
Hoe cxoactbo ochobhbix noKa3axe;ieK accHMHA/miiOHHofi AenTeABHocTM. 

9th $aKTH I10Ka3HBaiDT, HTO $OTOCHHTeTHHeCKaH CnOCOdHOCTB, KaK H 
Apyrne oc odeHHocTH $0T0CHHxe3a (xapaKTep pacnpese^eHHH norjiomeH- 
Horo yrjiepoAa epejm opraHHnecKHX BemeciB, 3a bhchmocxb ot csexa 
h AP»)» rio-BHji;HMOMy , onpefle^fleTca HacxejcTBeHHHMH CBOflcTBaMM ot- 
AejiBHHX BHflOB, OTpaacafl b cede ncxopimecKHe ycjioBHH hx $opMnpoBa- 
HHH. To se CaMOe MOXHO CKa 3aTB M 0 flHXaHHH paCTeHHi! (13), M3Me- 
HeHMfl KOTOporO, IIO— BHflHMOMy , aHaJIOrMHHH OriHCaHHHM AJIH $OTOCHHie- 
3a. 

Hcnojib30BaHHe papoasruBHoro yrjiepoAa no3BOJMjio npoBecin b 
Hauiei! nadopaTopHH cepwio uccAeAOBaHHii Anana30Ha hsmchhhbocth $o- 
xocHHie3a y pa3JiHHHBix pacxeHHii no CTHonieHHD k tqkmis BaxHeflniHM 
$aKTopaM, Kax hht6hohbhoctb ocBemeHHH h KOHueHTpaaHfl yrjieKHCjioTH. 

Ha ocHOBaHHH flaHHux, no^yqeHHHX Ha HecKOJiBKHX aecHiKax bh- 
AOB, noica3aHo, mo HaeuiueHHe <J)OTOCHHxe3a CBeTOM HaciynaeT y He- 
KOTopux BMAOB npM 1000 jik (Begonia imperata), TOr^a KaK 
Apyrne (Lindelofia stylosa) noBBimaioT ero HHieHCMBHocTB ao noji- 
hoM coHHenHoa ocBemenHocTH, flocTiiraromefi, HanpHMep, b ycjioBHax bh- 
coKoropHii Daiiapa 150 000 jik. HaHdojiee cBeiojirodHBHe ( hjih CBeTO- 
ycioflHJiaue) sham pacxeHHii, KaK npaBHjio, xapaKTepH3y»Tca bhcokoM 
MaKCHwaAbHoB HHTeHC hbhoctbk) <|)0TocHHTe3a , mo no3BOjmex npeAnojia- 
raiB cymecT30BaHiie cbh3h ueacAy OTHomeHHeM pacieHHii k CBeiy h aic- 
thbhoctbjo peaKUHii MexadojiH3Ma yrjiepoAa. O^HaKO inn KpwBoa h no- 
JIOKe HHe TOHKK CBCTOBOrO HaCHIHeHKH $0T0CHHT63a Ha IDKaJie HHteHCHB- 
hocth ocBemeHHH y noAaBMiomero dojiBniHHCTBa pacxeHH2 Majio hjih co- 
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bcgm ne h3mghfigto>i b npouecce onTorenesa Jiwcxa. HB/ieHHH oiiToreHe- 
TM'iecKoa aflamamni ic cnexy, cBusaiiHue c M3MeHenneM ycjiOBHft cpeau, 
ocotieHHocTeft aHaTOMimecicoro cxpoeHUH jimcts mjim ero B03pacia, xa- 
paiciepHu jiMiai, jpifl cpaBHHxejibHo Hedo/ibiuoft rpynnu njiacTwmmx bm^ob. 
riOMIM y Bcex H 3 yM 6 HHUX BMflOB HaCHUieHHe (p0T0CHHT6 3a yr^eiCMC^OTOK 
Hadjiio^aeicfl npw KOHijeiiTpauM 0,05 - 0,15$, Ox,nejibHbie cjiyqaw Hacu- 
meHHB iipn dojiee bucoicoK KOHijeHTpauHM, no-BM^HMomy, odbHCHaioTCfl 
noiiHJKeHHoQ cKOpocTbio p(xpy3Mn COg H3 oicpyiaiomero B03^yxa k ee 
aKueniopaM b K/ieTse, cbh33hhom c opraHwsamieft accHMHJiwpyioinMX op- 
raHOB. 

IIpHBej[eHHue .naHHHe nopBepiflaioi cpjiaHHuM Bbiuie bubo^ o Bax- 
hoM pojiH HacjiepiBGHHOCTM K8K (J)aKTopa , oripeaejnnomero noieHUHajit- 
HUe B 03 M 0 SCHOCIH OCymeCTBJieHHH $0T0CMHTe3a paCT0HMii. 

CpaBHeHne paccMaTpwBaeMax noica3aie/iefl y npeflexaBHxe^eU pa3- 
jihhhhx $HJioreHeTwqecKHX rpynn h336mhux paCTGHHS no3BOJiflex CKa3aib 
qio TOJIbKO cpep flOKpblTOCeMflHHHX B03HHK/IM BM^M, $0I0CHHte3 KOTO- 
pux 0Ka3a;icfl b HecKOJitito pa3 do/iee mhighcmbhum, hxo pjio thkhm 
BMjaM cnocodHocTb xhtb b ropa3,no dojiee uihpokou flnana30He ycjioBwK 
BHeuiHeli cpeflu. 3 to cboKcxbo, no-BHjHMOMy, dujio peaJiH303aH0 b npo- 
Eiecce ecTecTBeHHoro oTdopa u nojiyyw;io fla^bHewinee aBOJimjHOHHoe 
pa3BMTHe , OCOdeHHO B KOHXHHeHiaJIbHHX OHMaiMMeCKMX Od^aCIflX 3eMH0~ 

ro mapa, 

d) npo^yKTH (|)0T0CHHie3a 

IIpHMeHeHHe C 14 iio3Bojimjio HaMeraib m BKcnepiiMeHTa/ibHo odoc- 
HOBaTb ocHOBHue peaicmiH ipiKJia $OTOCHHxeTK^ecKHX npeepameHHM yi 
jiepoja, npoHCxopmero b xe^emie cpaBHMxejitno xopoTKoro MHTspBa- 
jia BpeMeHH (14, 15). Od3op 3 Thx ucc.ieflOBaHHM npo3e,n;eH BacxeMOM 
h Ka^BBMHHM (16). OsHaico caMO noHBTue o BemecTBax, Koiopne moi- 
ho Ha3UBaib npojyKxaMH $oxocwHTe3a, £0 cmx nop BBjiaeTCfl icpaMHe 
HeonpepjieKHHM. HciopM noncKOB nepBKHHHX npopiciOB $0T0CHHTesa 
ydeflMTeJi&Ho noxasHBaeT, nxo ,n;o HacTonmero BpeMeHH He y^a^ocb 
yciaHOBMib hm oflHoro opraHH^ecKoro BemecTBa, odpa30BaHne Koxopo- 
ro dtuio du cneuMcjMqecKH cbb33H0 c j^eMcTBiieM cBera. IloKa He Haft- 
jj,eHo hh oaHOfi $epMeHTHOK CKcreMH, cneniicpwqHOH pfl peaxunM $ 010 - 
owHxe3a h He npHHHMamieS ynacTM b uwoe flHxa hhh . He soKa3aHc 
Taxse, mo BoccTaHaBMBaioiUHe areHm h BeinecxBa, nepeHocamne 3Hep- 
mD, odpa3yromHecfl npH $oxocnHxe3e, HMeBT cneuH$HHecKyio npwposy, 

OTJIHHHya OX B03HHKaK)lHHX npil JpJXaHHH. 
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C apyroii cxoponu, BhuicHeno (IG), hto yae wa cqmux nepoux 
OTanax (|)OTOCMHTeTnqecKoro npeepameHM ymepofla ero peaKUHH nomw 
HeB03Moa:Ho oxaejinTB ot leMHOBHx ueradojumecm: peaKiwH yrjiepoflo- 
coflepsamwx coeflHHeHMii. Bojiluihhctbo (ecjiw He Bee) # 0 cm x nop M3- 
BecTHnx peaicmiii (fcoTocHHieximecicoro BOccxaHOB;ieiiHH yoepo.ua ocycie- 
CTBjifleTCH, xoth m c aaMejvieHHoii CKopocrtn, b xeMHoxe . B npowcxo- 
Ha CBe T y h b zeuHoie peaKiwflx KapdoKCMjiMpoBaHMH xaoce HMe- 
eicfl MHoro odmero (17). HaKOHeu, coBpeMeHHue flamme flOKa3HBaiOT 
MHoroodpa3Me npoflyKTOB (poxocHHTe3a, k qncjiy kotophx othochtch ^a- 
se TaKiie cjioxcHLie coe^imeHHH, KaK deriKM (18, 19, 20, 21). 

Bee 3to no3BOJi.neT BbicKa3aTB ripejtcxaBjieHHe o tom, hto xmmh- 
qecKafl ripwpo.ua opraroraecKHx semeciB, odpasyiomHxcn npM yqacraM qio- 
T0CMHre3a, onpeflejineTCfl CBOHCTBaww cydcxpaTOB, na Koiopux npowc- 

XOJTMT (|)HKcauMH, BoccTa HOBneHHe h nocjieayioinMH Meiac5o;iM3i.i norjiomeH- 
Horo jihctom yrjiepo.ua (22). 

OfliiMM H3 nyieH Dice n epMMe Hxa/iLH or o nofliBepxaeHHa aioro npe^- 
CTaBJieHMH HBHHeTCH Hue BJIMBHMfl I6MH0BHX Meia dOJIHqeCKHX n P 0- 

aeccoB Ha ocodeHHocTH npeBpamemw yoepo^a, norjiomeHHoro b npo- 
uecce $OT 0 CMHTe 3 a. 3 oflHoii hs padoT, BunojiHeuHtix b namei! jiadopa- 
TopMM, toa nociaBjieHa samana bhhchutb, k 9 k pacnpeaeamcji yoe- 
pofl, norjioneHHua aa 10 unayi $oioc«Hxe3a , cpe fl H opraHwqecKnx se- 
mecTB nucT&eB y pasjiMHHux BMflOB pacieana b pasHoe speun m B e- 
reTamiOHHoro nepnoja. T&khm odpa 30 M, MccjiejioBaHHH pacnpeflejieHM 
yrjiepo.ua, norjiomeHHoro npn (poxocHHxese, npoao*KjiHCL na'pacxeHHflx 
c HeCOJJHeHHO^ HeOflHopOflHOCXLIO COCTOHHHfl H COCTaBa CydCTpaTOB H 
^epMeHTHHX CMCTeM. 0 dfl 33 Xe JIBHbIM TpedOBaHHeM, npefl’BHBJIHeMHM K pe- 
syjiBTaxaM raiciix ohrtob, HBjineiCH crporo KOJiHHecTBeHHHe onpeaejie- 
HHH, odeenenuBaioipe bosmoshoctb cBeseHHH dananca yrjiepo.ua, nooo- 
meHHoro npn (PoToewnreae m na^enHoro b BHjejmeMHx npw anajiHae op- 
raHHqecKHx BemecTBax mjim mx rpynnax. 

B pesyxBTaTe onuioB bhhchmjiocb (23, 24), hto KOJumecxBeHHoe 
pacnpeaejieHHe norjiomeHHoro npn (|)0T0CMHTe3e yoepo.ua epe/w oprami- 
qecKHx BemecTB jiMCT&eB oKasHBaeica HeoflMHaKOBHM y pasHux bvro b. 
Mecxe c xeM, cocxaB caxapos, a Taxse opramniecKHx kmc^ot HBjifler- 
ch secbMa oflHoodpasHUM. Ranee oTMeaeno, rto npopeHx ymepow yqa- 
CTByamero b odpasoBaHHK caxapos, B03paciaeT ox yipennux nacoB k 
BeqepHHM. IlanpHMep, ^HCXM Lindelofla Stvlosa BeqepOM 

He odpa 3yx)T nora hmk3kmx BemecTB, icpowe caxapoB, na cwHie 3 koto- 
PHX nocxynaei 94^ acero nor^omeHHoro yrjiepo^a. C apyroM cto P ohh, 
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npoueHT yrjiepojia, nocTynaioinero b opraHHHecKwe khc;iotm, 0Ka3HBaeT- 
cfl HawdojiBUMM paHo yipoM, a 3 aTeM .hobojibho pe3K0 cHH^aeTCii. Hapn- 
c 3THM, aojih yrjiepo^a, Bxoafiaero b cociaB BemeciB, ocTatoipixcfi 
noc/ie H 3 Bjie<jeHHB caxapoB w opraHimecKHX khcjiot, 0Ka3iiBaeTCfl dOJib- 
meK paHo yipoM, Korjta HannHaeTCH ipoT0CMHTe3, H6M flHeM, Korjia oh 
npoTeicaei yace b Te^ewie Hecicojiboix nacoB m AocmraeT bucoicoM hh- 
TeHCMBHOCTH. Pacnpe jj,ejieHne norjioiueHHoro npM «poTOCHHie3e ymepo- 
H 3 ueHfleTCfl Ha npoTflieHMM BereTapnoHHoro nepHo.ua pacieHHfl.Ha- 
npHMep, oceHbio KOjumecTBO yrxepofla, HcnoJib3yeMoro Ha cidHTe3 ca- 
xapoB, oica 3 UBaeTCH dojiee 3 HaHHTejibHbiM, neM neTOM. 

KpoMe 3 thx HCCJiesoBaHHfl, b Harnett jiadopaxopMH dtiji npoBe^eH 
miKji onuTOB, b kotophx pa3jWHHH TeMHOBoro odMeHa coa^aBa^HCB okc- 
nepMMeHTajiBHO npn noMomu B03AeftcT3HH TeMnepaxypn (25). Pacnpeme- 
jieHne norjioiueHHoro npw <|)OTOCMHTe 3 e yriiepo^a cpemw ochobhhx rpynn 
opraHHnecKHX BemeciB y t3khx pacieHnU c pa 3 jihhhhm TewHOBUM fluxa- 
Te/IbHHM OdMeHOM TaK&e 0 Ka 3 HBaeTCfl HeOUHHaKOBHM (10). 

IIo^yH6HHHe jaKHue GBMfleTejibCTByioT o tom, hto npejunecTBOBaB- 
nine ?)OTOCHHTe3y OCOdeHHOCTM flHXaHHH H3Me HfllOT CKOpOCTb peaKUHK Me- 
TadojiH3Ma normomaeMoro npn (J)0T0CKHTe3e yr^epo^a, hto, BeponTHo, 
CBAsano c n 3 MeHeHHeM ero nyTH, #o cwx nop .nexa/ibHO H 3 yHeHHoro 
TOJlbKO B OHeHb CTaHSapTM3HpOBaHHHX yCJIOBMHX KyjIbTypH OflHOKJieTOH— 
HHX BO£OpOCJiefi. 

BasHeftmefi 3a#aqe0 sa/ibHefliniix MccjieEOBaHHH b otoh odJiacTH 
HBJineTca BUHCHeime pojw MeTadojiHHecKKX peamwfl auxaHHH b npeBpa- 
meHHHX yrjiepoaa, npowcxopinwx HenocpescTBeHHo b BepecTBax Haue- 
qeHHOTO KaJIbBKHOM cjpOTOCKHTBTimeCKOrO UHKJia. 

b) B3aHMOOTHOnieHHH Mesjy -$OT0CMHTe3OM M flbIXaHHeM 

I 430 TonHHM MeTO^ b npHHUwne rnaeT yHHKambHyD bosmoshoctb pac- 

MJ16HHTL ^OTOCHHTeTMHSCXHil H flblXaTe^IbHUM OdMeH yrJISKHCJIOTH M KHC— 

Jioposa (26, 27). OflHa m 3 3 aaavi Haumx wccjiejioBaHHa CBOW-uiacb k 
nominee BiccnepwMeHTajibHO pacM/ieHHTb (poTocMUTeTimecKnH m TeMHOBOH 
odneH ymeiuicjiOTbi. JIjih 3 Toro jincTbH, npemBapMTejiLHO accwMMiipo- 
aaBiiiHe C 14 , nepeuocMJiHC b b repMeiHHecKMe xaMepu c HepamnoaKTHB- 
hoM ra30BoM cMecbio, h Ha CBexy mjih b TeMHOTe oupeflejiH/iocb, ecit 
jih Bbi^e^eHHe MeneHO 0 yr/ieKHCJiOTbi. Lh^h Hcno^b30BaHH Tpw^^a 3 jihh- 
hhx cnocoda wcc^eflOBaHM: 1 ) M 3 yneHMe BHfleiieHHfl CO 2 + 0 O 2 no 

H3MeHeHHB paflHoaKTUBHocTH OKpysaiomeM JIMCT aTMoccyepu B yc^OBHHX 
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repMeTimecKH 3aMKHyxofl cHcxeMti; 2) H3yqeHHe BidflejieHHfl C0 2 H 3 
jihctb pacxeHuM, npoH3BO,pMoe b tone B03^yxa, JiHiueHHoro 3ioro ra- 
sa; 3) H3yqeHMe BH,n;ejie hhh MeqeHOift yTjieKMCjioxti no noiepe pa^Hoaic- 
thbhocth, H3MepneMofi HenocpeacTBeHHo B pacTHie jibhom Maiepna/ie. 
PesyjitTaTu jeiajiBHo paccMoipoHH 'b Hauieii padoie (28). 

0nMTH qT0 npH HHTeHcwBHOCTM ocBemewifl, npeBUinaio- 

meii KOMneHcauMOH:.yio Toqicy, HopMajiLHo accHMHjinpyioiuHe jihcibh hb 
BU^ eMiOT yrneKHCJiOTH .nhixaHHa b H3M6phmom KOjinqecxBe. 3 to Hadjiro.ua- 
excfl K3K npn nacumaioineH $oxocHHTe3 BHeumaM KOHi^6Hipau.Hii yrjiexHC- 
jiotu, tsk h b aTMoc^epe cie3 C0 2 * BnjuejieHMe yrjieKHCjiom fluxaHHH 
Ha C3eTy Mosex npoHCxowaiB iojibko npn ycjioBHHx, HapyuiaroinMx Hop- 
MajiBHy® $H3JiojiorHqec£cyro fleaTejibHocrb jincia w,no-BHflHMony, bu 3 h- 
BaDHMX noBpexcjeHHe accHMHJiauHOHHoro annapaia. K iaKHM ycjiOBHHX 
OXHOGHXCH noBHineHHe xeMnepaiypH no cydjieTaji&Hofl, 3aBH#aHne jihctbge 
a am HeKoxoptix pacTeHHS, bgpohtho, oqeHB BucoKaa hhtghchbhoctb 
ocBeneHHfl. 

Ha ocHOBaHHH pesyxBiaTOB othx onuxoB mh cqmaeM, qxo odMeH 
C0 2 HopMajiBHo $y hkijh o unpyroinnx jihctbgb pacieHHja Moaei nponcxo- 
^HIB Jindo no $0T0CHHxeTHqecK0My (Ha CBexy), jindo no flbixaxejiBHo- 
^ My ( b leMHoxe) runaM, IIpn 9 xom Ha CBexy MOiicex npowcxo^HiB mm 

\ npej;noqTMTeji&Hoe HcnojiB30B3HHe yae BHyxpH KJieTox flHxaTejiBHoK 

yrjieKHCjioTH Ha $0T0CHHTe3f hjih M3MeHeHne b cbmom MexaHH3Me ^uxa- 
hhh (29). yqjiiHBafl npHBe^eHHHe b npe^H^ymeM pa3jo;ejie $axxM, cbh- 
^exe^BCTByjomne o bo3mokhom b^hhctbb cydcrpaxoB h $epMeHXHHx ch- 
cigm (poTocnHTe3a h fluxaHHH, mh np6,nnoqHxaeM Biopoa npeflnojioiG- 
HHe. 

r) Ilepe^BMeHHe h MexadojiM3M yrjiepona, norjiomeHHoro 
b nportecce $0TocnKxe3a 

Kax H3BeCTH0, npH nOMOIHH C 14 MOSHO yCTaHOBHTB JIOKaJMSailHK) 
norjiomeHHoro npw (f>o:rocMHTe3e yrjiepoaa b xex hjih hhhx qacTHX ac- 
CHMHjinpyioineM KJI6TKM hjih jincia, a xarae Hccjie^OBaTB MHoroodpa 3 - 
Htie ocodeHHocxM nepejiBHaceHHH h MeiadojiH3Ma opraHnqecKHX BemecTB, 
BKJiDqaDiiiHX b CBoa cocTaB MeqeHufi yrjiepofl. B 3ioH odjiacTH ocoden- 
ho HGodxo^HMO KOMnjiSKCHo© H3yq6HH6 dajiaHca KOJiHqGC xbb yrjiepona 
b uejioM pacTeHHH, i.e. dajiaHca ero nocxynjieHHH, pacxonoBaHHH, 
nepepacnpeflejieHHH w nepe^BwaceHMa no pacieHuto b diopwe pa3JinqHHx 
MexadojiHioB. 
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B p03yji&iaTe pnfla orimoB dhuio ycxaHOB/ieHo (10, 22), mo noc- 

jie 10-40 MHHyT tpoT0CHHT63a b amocpepe c pa,n,MoaKTMBHofl ynieKHC- 

jiotoK lie <ie hub yniepofl Moxcex dnib odHapyaceH b ocxaBJienHbix b odbin- 

hux yc/ioBMBX pucxeHMX no icpaiiHefl Mepe b xeqeHne flByx Hefle;ib.3T0 

no3BOJiw;io npoBecm ncc^e^OBaHUH, WMeBunie CBoefi nejibio npocjieflHib, 

qxo nponcxo£HT c noraomeHHUM yr^epoflOM b TeneHne fl;mie./ibHoro mh- 

xepuajia BpeweHH (4-5 flHeii). B qaciHocxn, dmio K3yqeno, KaK H3ue- 

Hfl»TCB bo BpeMeHH, npouiefliueM noc;ie cpoxocMHie3a, ckopoctb pacxoflo- 

bqhmb accHMMJiwpoBaHHoro yniepofla na flbixaime ecero pacxeHM m ne- 

T 4 

peflBF'A'eime opraHnnecox BemeciB, coflepKaipx C , H3 Hafl3eMH0ft 
qacTW b KopHesyio cwcTeMy • KpoMe Toro, fleTajibHo npocjieKMBa/ioct 
nocxejeficTBHe pa3JMqnoii TewnepaxypH Ha nepeqMCJteHHLie npoueccn. 

B po3yjibxaTe npoBefleHHtix onuxoB tiwio ycianoBJieHo (22, 23), 
qxo yrxepofl c HawtfojiMjefi CKopocibio pocxoflyeicfl Ha flbixaHne b nep- 
Bbie Hacu nocne Toro, Kaic oh dnji nomomeH b npouecce (£oiocHHTe3a. 

C yBe^.wqeHHeM speweHH, upouiefliiiero noc;ie $0TOCHHTe3a , CKopocib 
pacxoflOBaHHji accHMKjinpoBaHiioro yrjiepofla tiucTpo cHMsaeica, TaK 
KaK, Hapnjiy c nc;io/ib 30 BaHneM Ha fluxaHwe, oh nocxeneHHo bxoahi b 
cocxaB dojiee cjioshux opraHHqecKMX BemeciB, He npnHaflJiexamHX k 
qnCv'iy ji;uxaxe;ibHHx cydcTpaTOB. 

IlepeflBHHeHHe opraHimecox BemeciB, coflepxamMX Meqemift yrjie- 
pofl, H3 jiiicxbeB b KopHeByio cucieMy pacieHHFi xarae npoHcxopi c 
HaHdojibaieii cicopocibio b nepBue qacn noc^e tpoxocnHxe3a. noHraeHHafl 
Honnafi Tewnepaxypa (0°), npn Koxopofi so onma BHpamHBajiHCb pac- 
TeiiHfl, aKiHBH3Hpyex oxxok odpa30BaBumxcfl npn tpoxociiHie3e accuuM- 
jiHTOB » Kpone xoro, nocjieflettCTBxe noHnxeiiHo& ieitnepaxypH b HOHHue 
qacH chjibho 3aflepaHBaeT HaKonnemie norjiomeHHoro npis ;poxocMHie3e 
yrjieposa b jiwnwflax, cjioshhx dejiKax m KxemaTKe jincibeB pacieHuM 
h yBe/inqwBaex ero coflep:::aHMe b cjiohhhx dejncax KopHeM. 3 th flaHHHe 
CBHflexejibcxByioi o xecHeFiuieM cbh3h Meatfly $oiocnHie30M h fleaieKB- 
HOCTL30 KopHeBoii CHCieMH, HaMeqeHHOfi HCC/iefl03aHwflMH CadMHHHa (30) 
h Kypcano3a (31). 

OnHTH, noflodune w3JioaceHHHM, oiKpasanx HOBbie nepcneKTHBH b 
H 3yqeHM KOopAXHanwH poxocniixe3a c flpymiH nponeccaMH 2tH3HefleH- 
lejiBHocia pacxeHHfi n npextfle Bcero c ocotieHHocraMM hx pocxa h pas- 
BMTMH B pa 3JIHHHHX yC/l03HHX, 

3 3aK^ioqeHne iiau xoxe^ocj. noflqepxHyTb, hto cymecTBeHHoe npe- 
iiMymeciBO paflMoi.iexpimecKHX Mexoflos M3yqeHHfl yorociiHie3a h flHxa- 
hwh 3 aMoqaexcH b bo3UOxrocih oflHoapeueHHO Hcc^eflOBaxb KOMn.neKC 
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pa 3JiHmix KOjiwMGCTBeHHtix M Kayoc tbghhhx noica 3aTejieii , XapaKTepH- 
ayiomiix 3tm Ba;icH eiiuine npoueccH XM3nejo[eflTejibHocTH ptiCTenwii. nep- 
CneXTHBH HCn0/IL30B8HHfl 3 TMX MeiOflOB B COUeTaHMH C XpyrKMH MCTOfla 
MM COBpeueHHOM (J)H3H0/I0rHM H dHOXHMi’.M JIMUJB HaMeqaDTCfl b Haciofliuee 

BpeMB m Hya^aioTCfl b fla/ibHeMuieii yr-jiyd/ienHotf sKcnepHMeHTajiBHofi pa 3 ' 
padoiKe. * ^ 
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-L’U- 



V 



Pmo. 1. repueTH^ecKaa icaMepa jyia' nay verna noniomeHM w BH,ne;ie- 
hm CO? pacTeHMAMM, A- BepxHflfl qacTL KaMepa co cweTmi- 
kom (a;, xojiojuajibHHKOM (d), riponejuiepoM jpa nepeMeuiw- 
B3HHH B03,nyxa b Kanrepe (b) m TpydKatiM am bb ejjeHM ra- 
3a (r); E- hh3chbb qacTB KaMepa; B-siaasain, pa3,ne;i£iomMM 
BepxHioio h HMiiCHioH) HacTH KaMepu; r-3jieKTpoMarHHT am ripw- 
Be,ii;eHMH b flericxBwe nponejuiepa b KaMepe 

jjwn 

MMHj 

io u* y 



Mr CO* 


Pkg » 2. ; SaBuCKMocTB odmero icojiH^ecTBa HMnyyiBCQB b MHHyTy ot ko* 
jinqecrBa yrjieKHCJiora, nooomeHHoro pacTeHiMMH 
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wim 






Foti vp nop’j.jc p H .. v’° T0 ^KHre3a d Toice DafluoajcTWB- 

yfwicKoimf^*^i" 0 *WP co CWCH. Hwamno 

ojwnocotfWW «« ^cS£S1icfeS c,Cf F ' nowoc c 
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fO 40 60 60 MHH. 


Phc. 5. KpHBafl HSMeHeHHH KOHqeHTpaitM CO ? b repMenmecKOfi KaMe- 
pe npH cJorocHHiese juacTa apaJiHH ^(^OTorpa^HiiecKafl 3annci> 

caiionwcua). / -CBeT BKJurceH, AB - npaMOJMHeiiHHii yyac- 
TOK KpHBOH, EB - yqaCTOK KpHBOH B 30He 33 BI1CHM0CTH (pOTO- 
CHHie3a OT KOHaeHTpaUMH COg 
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